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METHOD AND APPARATUS FOR INSULATING 

The present invention relates to the technical field of insulation. 
More precisely, the present invention relates to a technique involving 
insulating a surface of a body having a surface temperature at or below 
the dew point of the ambient air by means of an insulating layer. 

5 In numerous applications, a body is kept at a temperature at or be- 

low the dew point of the ambient air, which body may e.g. constitute a 
pipe of a freezing or refrigerator system or of an air-conditioning sy- 
stem, or a pipe supplying cold water- Alternatively, the body may e.g. 
constitute a structure of a building which is exposed to a low tempera- 

10 ture from the environment, whereas, in the present context, the ambient 
air refers to the heated air of the building, which ambient air is 
typically heated to a temperature above the temperature of the 
environment. The ambient air also contains an increased amount of 
moisture as compared to the environment. The insulating layer may 

15 comprise mineral wool, such as glass wool, rock wool or slag wool, or 
may alternatively comprise foamed plastics or elastomeric materials, 
such as closed or open cells of foamed material, e.g. polyurethane foam, 
or may further alternatively comprise combinations of the materials 
mentioned above. 

20 Hitherto, it has been attempted to block transfer of moisture from 

the ambient air to the body in question having a surface temperature at 
or below the dew point of the ambient air by providing a moisture-trans- 
fer blocking foil, such as an aluminum or plastic foil, which serves to 
block the diffusion of moisture into the insulating layer and further 

25 into contact with the surface of the body having a surface temperature 
at or below the dew point of the ambient air. 

Various problems, however, occur, such as problems relating to foil 
junctions and perforation of the foil constituting the moisture or wa- 
ter-transport-blocking barrier, and these problems in some instances, in 

30 particular in connection with non-water repellent products or materials, 
result in moisture penetrating into the insulating layer and causing 
generation of condensed water at the surface of the body. The generation 
of condensed water at the surface of the body, firstly, results in a 
reduction of the insulating property of the insulating layer, and may, 

35 secondly, cause corrosion and/or deterioration of the surface of the 
body or of the body itself and/or of the insulating layer. 

From international patent application No. PCT/DK91/00132, publica- 
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tion No, WO 91/18237, an insulating system for insulating e.g. a pipe 
supplying cold water is described. This insulating system is of an ela- 
borated structure, which renders the insulating system complex and ex- 
pensive. A serious drawback relating to the insulating system known from 

5 the above-mentioned international patent application is the fact that 
the insulating system is adapted to new applications exclusively, as 
existing insulating systems simply have to be replaced by insulating sy- 
stems implemented in accordance with the teachings of the above-mention- 
ed international patent application. 

10 An object of the present invention is to provide a simple device 

for removing condensed water from a surface of a body having a surface 
temperature at or below the dew point of the ambient air, which device, 
on the one hand, renders it possible to renovate existing insulating sy- 
stems, and, on the other hand, is adaptable to specific application re- 

15 quirements, such as requirements relating to the water-removal capacity 
requested, the moisture content of the ambient air, and further the tem- 
perature difference between the surface temperature of the body and the 
temperature of the ambient air. 

A further object of the present invention is to provide an integral 

20 heat-insulating assembly comprising devices implemented in accordance 
with the teachings of the present invention, which heat-insulating 
assembly fulfills the requirements for removing condensed water from the 
surface of a body having a surface temperature at or below the dew point 
of the ambient air. 

25 A still further object of the present invention is to provide a no- 

vel technique rendering it possible to renovate existing insulating sy- 
stems without removing the existing insulating system such as an exist- 
ing heat-insulating assembly, still fulfilling specific requirements re- 
lating to the water-removal capability requested, the moisture content 

30 of the air, and further the temperature difference between the surface 
temperature of the body and the temperature of the ambient air. 

A particular advantage of the present invention is the fact that 
the device for removing condensed water from the surface of a body ha- 
ving a surface temperature at or below the dew point of the ambient air 

35 is readily applicable in connection with existing insulating applica- 
tions and further in connection with renovation of existing insulating 
applications or alternative insulating applications where condensed 
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water is removed in accordance with the teachings of the present inven- 
tion, yet inadequately or insufficiently. 

A further advantage of the present invention originates from the 
fact that according to the novel technique of renovating existing insu- 
5 lating systems, the condensed water is removed from the surface of the 
body having a surface temperature at or below the dew point of the am- 
bient air by providing access to the surface of the body at a single 
point or along a line such as through a through-going passage or a slit 
extending through an annular insulating assembly circumferentially 
10 encircling the body being of a tubular configuration. 

A particular feature of the present invention originates from the 
fact that the device for removing condensed water from the surface of a 
body having a surface temperature at or below the dew point of the am- 
bient air is readily replaceable by a novel water-removal device, pro- 
15 vided the water-removal device is malfunctioning or is of an inadequate 
or insufficient water-removal capability. 

A further feature of the present invention relates to the fact that 
existing insulating systems may be renovated for the removal of con- 
densed water from the surface of the body which is insulated by means of 
20 the insulating system in question by the employment of merely two addi- 
tional components or elements which are easily applied at the applica- 
tion site in question without the need of specialized equipment or ex- 
treme skill as the components or elements are readily adaptable to the 
application in question, i.e. the insulating system in question, and 
25 readily applied by means of hand tools and fixation elements such as ad- 
hesive tape or the like. 

The above objects, the above advantages and the above features, to- 
gether with numerous other objects, advantages and features, which will 
be evident from the below detailed description of preferred embodiments 
30 of the device and the insulating assembly according to the present in- 
vention, are, in accordance with a first aspect of the present inven- 
tion, obtained by a device for removing condensed water from a surface 
of a body having a surface temperature at or below the dew point of the 
ambient air, the surface being insulated relative to the ambient air by 
35 means of a heat- insulating assembly defining an outer surface and an 
assembly thickness, the device comprising: 

a conduit means of a tubular configuration and defining an inner 
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through-going passage, the conduit means having a length substantially 
equal to the assembly thickness, and the conduit means defining opposite 
first and second open ends, 

a plug means of a water- transport-allowing material, the plug means 
5 being received within the conduit means and constituting a filling of 
the Inner through-going passage, the water-transport-allowing material 
being exposed at the first open end of the conduit means, 

a water evaporation means of a water-transport-allowing material, 
the evaporation means defining an exposed evaporation surface and being 
10 arranged at the second open end of the conduit means, and the evapo- 
ration means communicating with the plug means at the second open end of 
the conduit means so as to allow transfer of water from the plug means 
to the evaporation means, and 

a fastening means for fastening the conduit means relative to the 
15 insulating assembly in a position in which the conduit means extends 
through a through-going aperture of the insulating assembly, so as to 
position the first open end of the conduit means adjacent to the surface 
of the body, and so as to allow transfer of condensed water from the 
surface of the body to the water-transport-allowing material of the plug 
20 means being exposed at the first open end of the conduit means, and in 
which position the exposed evaporation surface of the evaporation means 
is positioned at the outer surface of the heat-insulating assembly and 
is exposed to the ambient air. 

The device for removing condensed water from the surface of a body 
25 having a surface temperature at or below the dew point of the ambient 
air is of a simple structure and comprises a total of four means, in- 
cluding a conduit means, a plug means, a water evaporation means and a 
fastening means, yet still fulfills the above objects, the above advan- 
tages, and the above features. 
30 The above objects, the above advantages and the above features, to- 

gether with numerous other objects, advantages and features, which will 
be evident from the below detailed description of preferred embodiments 
of the device and the Insulating assembly according to the present in- 
vention, are, in accordance with a second aspect of the present inven- 
35 tion, obtained by means of a heat-insulating assembly for insulating a 
surface of a body relative to the ambient air, the surface of the body 
having a surface temperature at or below the dew point of the ambient 



WO 94/05947 



PCT/DK93/00281 



5 

air, which heat-insulating assembly comprises: 

a heat-insulating layer defining an outer surface and an assembly 
thickness, and 

a device for removing condensed water from the surface of the body, 
5 comprising: 

a conduit means of a tubular configuration and defining an in- 
ner through-going passage, the conduit means having a length substan- 
tially equal to the assembly thickness, and the conduit means defining 
opposite first and second open ends, 
10 a plug means of a water-transport-allowing material, the plug 

means being received within the conduit means and constituting a filling 
of the inner through-going passage, the water-transport-allowing 
material being exposed at the first open end of the conduit means, 

a water evaporation means of a water-transport-allowing mate- 
15 rial, the evaporation means defining an exposed evaporation surface and 
being arranged at the second open end of the conduit means, and the 
evaporation means communicating with the plug means at the second open 
end of the conduit means so as to allow transfer of water from the plug 
means to the evaporation means, and 
20 the conduit means being received within a through-going aper- 

ture of the heat-insulating layer and fastened relative thereto in a 
position in which the first open end of the conduit means is positioned 
adjacent to the surface of the body, so as to allow transfer of 
condensed water from the surface of the body to the water-transport - 
25 allowing material of the plug means being exposed at the first open end 
of the conduit means, and in which position the exposed evaporation 
surface of the evaporation means is positioned at the outer surface of 
the heat- insulating layer and is exposed to the ambient air. 

The heat- insulating assembly according to the second aspect of the 
30 present invention basically constitutes a heat-insulating assembly, of 
which the device according to the first aspect of the present invention 
constitutes an integral component. 

In the present context, the expression "the water-transport-allow- 
ing material" means any material allowing the tranfer or transport of 
35 water through the material from the surface of the body, through the 
heat-insulating assembly and to the ambient air. Preferably, the 
material constituting the water-transport allowing material exibit 
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characteristics promoting or accelerating the transfer of water through 
capillary action, through suction, through hygroscopic characteristics 
of the material or any other action or through any other characteristic 
of the material having chemical or physical origin. 
5 According to presently preferred embodiments of the device and of 

the insulating assembly according to the first and the second aspects of 
the present invention, the water-transport-allowing material of the plug 
means and further the water-transport-all owing material of the water 
evaporation means are preferably capillary suction materials rendering 

10 it possible to provide the device according to the first aspect of the 
present invention and a device constituting an integral component of the 
heat-insulating assembly according to the second aspect of the present 
invention in any arbitrary orientation relative to the vertical orienta- 
tion as the condensed water is removed from the surface of the body in 

15 question through capillary suction irrespective of the gravitational 
force to which the condensed water is exposed. 

Further according to the presently preferred embodiments of the de- 
vice and of the insulating assembly according to the first and the se- 
cond aspects of the present invention, the water-transport-allowing ma- 

20 terial of the plug means preferably protrudes from the first open end of 
the conduit means in order to ensure that condensed water present at the 
surface of the body is caused to be transferred to the water-transport- 
allowing material of the plug means and further to the water-transport - 
allowing material of the water evaporation means for causing evaporation 

25 of the condensed water therefrom. 

The conduit means of the device according to the first aspect of 
the present invention and of the heat-insulating assembly according to 
the second aspect of the present invention may constitute a single ele- 
ment, such as a tubular element, yet preferably comprises a flange means 

30 provided at the second open end of the conduit means, which flange means 
defines a support surface for supporting the evaporation means. For fix- 
ating the evaporation means relative to the flange means of the conduit 
means, the support surface may, in accordance with advantageous embodi- 
ments of the device and the heat- insulating assembly according to the 

35 first and the second aspects of the present invention, be provided with 
an adhesive layer for adhering the evaporation means to the support sur- 
face of the flange means. 
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The flange means of the device according to the first aspect of the 
present invention may additionally serve the purpose of providing and 
defining a contact surface for establishing facial contact with the in- 
sulating assembly and consequently for fixating the device relative to 
5 the insulating assembly. The fixation of the device according to the 
first aspect of the present invention relative to the insulating assem- 
bly may be established by means of an adhesive layer provided at the 
contact surface of the flange means, which adhesive layer consequently 
constitutes the fastening means for fastening the conduit means relative 
10 to the Insulating assembly. The fastening means may alternatively be 
provided by adhesive strips provided at the water evaporation means, by 
locking means, such as bards, provided at the conduit means or by any 
other appropriate fixation or fastening means constituting separate or 
integral elements or components of the conduit means, the plug means and 
15 of the water evaporation means characteristic of the device according to 
the first aspect of the present invention. 

A particular application of the device and the heat-insulating as- 
sembly according to the first and the second aspects of the present in- 
vention relates to the field of removing condensed water from a pipe 
20 supplying e.g. a freezing or refrigerator fluid or cold water, and which 
is insulated by means of an annular insulating assembly circumferential - 
ly encircling the pipe, which constitutes the body having a surface tem- 
perature at or below the dew point of the ambient air. 

According to specific, advantageous embodiments of the device and 
25 the heat-insulating assembly according to the first and second aspects 
of the present invention for insulating pipes or similar conduits, the 
flange means is preferably of a curved configuration, further preferably 
constitutes a cylindrical segment. The cylindrical segment may define an 
arch of the order of 40° -240*, such as an arch of the order of 40° -60° 
30 or of the order of 180°-340°, preferably approximately 60° or approxima- 
tely 200° -220°. For providing the fastening means constituting a cylin- 
drical segment defining an arch of the order of 180° -240°, the flange 
means may constitute an element gripping round the insulating assembly 
and consequently constitute the fastening means of the device, which 
35 need not be provided with any additional means for fastening the conduit 
means relative to the insulating assembly. 

The above objects, the above advantages and the above features, to- 
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gether with numerous other objects, advantages and features, which will 
be evident from the below detailed description of preferred embodiments 
of the present invention, are, in accordance with a third aspect of the 
present invention, provided by means of a heat-insulating assembly for 
5 insulating a surface of a tubular body relative to the ambient air, the 
surface of the tubular body having a surface temperature at or below the 
dew point of the ambient air, which heat-insulating assembly comprises: 
a heat-insulating layer defining an annular insulating body circum- 
ferentially encircling the tubular body, the annular insulating body 
10 defining an inner cylindrical surface and an outer cylindrical surface, 
the inner cylindrical surface being arranged juxtaposed the surface of 
the tubular body, 

a water-removal means of a water-transport-allowing material, the 
water-removal means being embedded within a through-going passage of the 
15 annular insulating body and being exposed at the inner cylindrical sur- 
face of the annular insulating body so as to allow transfer of condensed 
water from the surface of the tubular body to the water-transport- 
allowing material of the water- removal means, and 

a water evaporation means of a water-transport-allowing material, 
20 the evaporation means defining an exposed evaporation surface and being 
arranged at the outer cylindrical surface of the annular insulating body 
and communicating with the water-removal means so as to allow transfer 
of water from the water-removal means to the evaporation means, the ex- 
posed evaporation surface of the evaporation means being exposed to the 
25 ambient air. 

According to the presently preferred embodiment of the heat-insu- 
lating assembly according to the third aspect of the present invention, 
the water-transport-allowing material of the water removal means and of 
the water evaporation means are preferably capillary suction materials 

30 in order to obtain the advantages discussed above with reference to the 
first and second aspects of the present invention. 

According to the third aspect of the present invention, the water- 
transport-allowing material of the water-removal means preferably pro- 
trudes from the inner cylindrical surface of the annular insulating 

35 body. 

According to a first advantageous embodiment of the heat-insulating 
assembly according to the third aspect of the present invention, the 
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water-removal means is constituted by an annular disc of the water- 
transport-allowing material, which annular disc is embedded between two 
cylindrical segments of the annular insulating body. 

The water-removal means of the heat-insulating assembly according 
5 to the third aspect of the present invention may be constituted by a se- 
parate element or component, such as a foil of the water-transport- 
allowing material, or, according to an advantageous embodiment of the 
heat-insulating assembly, be constituted by an annular segment of the 
annular, disc-shaped water-removal means protruding from the outer cy- 

10 lindrical surface of the annular insulating body. 

According to a second advantageous embodiment of the heat- 
insulating assembly according to the third aspect of the present 
invention, the water-removal means is constituted by a cord of the 
water-transport-allowing material, which cord is arranged 

15 circumferentially encircling the tubular, body and is embedded between 
two cylindrical segments of the annular insulating body, which 
cylindrical segments together define the through-going passage. 
According to the second advantageous embodiment of the heat- insulating 
assembly according to the third aspect of the present invention, the 

20 cord of the water-transport-allowing material is simply arranged in a 
slit provided through the annular insulating body. 

According to the second advantageous embodiment of the heat- 
insulating assembly according to the third aspect of the present 
invention, the evaporation means is preferably constituted by a foil of 

25 the water-transport-allowing material, which foil is arranged 

circumferential encircling the outer cylindrical surface of the annular 
insulating body. The communication between the cord of the water- 
transport-allowing material and the foil circumferentially encircling 
the outer cylindrical surface of the annular insulating body for 

30 allowing transfer of water from the cord to the foil is simply 

established by contacting the foil with a free end of the cord protuding 
from the outer cylindrical surface of the annular insulating body from 
the through-going passage through which the cord extends. 

According to a third advantageous embodiment of the heat-insulating 

35 assembly according to a third aspect of the present invention, the 
water-removal means is constituted by a layer of a hygroscopic paint 
applied to an annular end surface part of a cylindrical segment of the 
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annular insulating body, which annular end surface part of the 
cylindrical segment together with an annular end surface part of an 
adjacent cylindrical segment of the annular insulating body define the 
through-going passage. Surprisingly, it has been realized that a 
5 hygroscopic paint may simply serve as the water-removal means for 
transfer of water from the surface of the body through the heat- 
insulating assembly into the environment for evaporation from the 
evaporation means. 

Furthermore, it has been realized that the hygroscopic paint may 
10 further serve as the evaporation means as the evaporation means may be 
constituted by a further layer of the hygroscopic paint applied to the 
outer cylindrical surface part of the annular insulating body. 

The further layer of the hygroscopic paint constituting the 
evaporation means may be applied to the outer cylindrical surface of the 
15 cylindrical segment the annular end surface of which is provided with 
the layer of the hygroscopic paint constituting the water-removal means. 
Thus, the layer of the hygroscopic paint applied to the annular end 
surface part of the cylindrical segment and the further layer of the 
hygroscopic paint preferably constitute an integral layer of the 
20 hygroscopic paint. Alternatively, the partly hygroscopic paint applied 
to the outer cylindrical surface part of the annular insulating body may 
be applied to the outer cylindrical surface of the adjacent cylindrical 
segment or applied to the outer cylindrical surface part of the 
cylindrical segment the annular end surface part of which is provided 
25 with the layer of the hygroscopic paint constituting the water-removal 
means as well as the outer cylindrical surface of the adjacent 
cylindrical segment. 

The third advantageous embodiment of the heat-insulating assembly 
according to the third aspect of the present invention may be 
30 implemented as a prefabricated segmented structure or alternatively be 
produced at the application side by simply applying the hygroscopic 
paint to an annular end surface part of a cylindrical segment of the 
annular insulating body, arranging the adjacent cylindrical segment of 
the annular insulating body and further applying the further layer of 
35 the hygroscopic paint at the outer cylindrical surface of the annular 
insulating body constituted by the cylindrical segments. The hygroscopic 
paint constituting the water removal means and also preferably the 
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evaporation means may according to a further embodiment of the heat 
insulating assembly according to the third aspect of the present 
invention be provided at the inner cylindrical surface of the annular 
insulating body for increasing the area of contact between the water- 
5 removal means and the surface of the body which surface is to be 
drained. 

The third advantageous embodiment of the heat insulating assembly 
according to the third aspect of the present invention preferably 
further comprises a perforated foil of a vapor barrier material applied 
10 to the water evaporation means and exposing the water evaporating means 
through perforations of the perforated foil. The perforated foil may, 
thus, constitute a foil serving the purpose of on the one hand 
protecting the further layer of the hygroscopic paint constituting the 
evaporation means and on the other hand exposing the evaporation means 
15 in order to allow avaporation of water from the evaporation means. The 
perforated foil may serve the additional purpose of closely adjoining 
the annular end surface parts of the adjacent cylindrical segments for 
providing a substantially continuous annular insulating body structure. 
The above objects , the above advantages, and the above features to- 
20 gether with numerous other objects, advantages, and features, which will 
be evident from the below detailed description of preferred embodiments 
of the inventions, are, in accordance with a fourth aspect of the pre- 
sent invention provided by a method of removing condensed water from a 
surface of a body having a surface temperature at or below the dew point 
25 of the ambient air, the surface being insulated relative to the ambient 
air by means of a heat-insulating assembly defining an inner surface 
arranged juxtaposed the surface of the body and an outer surface exposed 
to the ambient air, the method comprising: 

providing a through-going passage extending through the heat-insu- 
30 lating assembly defining first and second open ends at the inner and 
outer surfaces, respectively, of the heat-insulating assembly, 

arranging a plug means of a water-transport-all owing material with- 
in the through-going passage constituting a filling thereof, the water- 
transport-allowing material being exposed at the first open end of the 
35 through-going passage, so as to allow transfer of condensed water from 
the surface of the body to the water-transport-allowing material of the 
plug means, and 
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arranging a water evaporation means of a water-transport-all owing 
material defining an exposed evaporation surface at the second open end 
of the through-going passage, so as to establish communication between 
the plug means and the evaporation means at the second open end of the 

5 through-going passage, and so as to allow transfer of water from the 
plug means to the evaporation means, the exposed evaporation surface of 
the water evaporation means being exposed to the ambient air for 
evaporating water to the ambient air. 

The above objects, the above advantages, and the above features to- 

10 gether with numerous other objects, advantages, and features, which will 
be evident from the below detailed description of preferred embodiments 
of the inventions, are, in accordance with a fifth aspect of the present 
invention provided by a method of removing condensed water from a sur- 
face of a tubular body having a surface temperature at or below the dew 

15 point of the ambient air, the surface of the tubular body being insu- 
lated relative to the ambient air by means of a heat-insulating assembly 
defining an annular insulating body circumferentially encircling the 
tubular body, the annular insulating body defining an inner cylindrical 
surface and an outer cylindrical surface, the inner cylindrical surface 

20 being arranged juxtaposed the surface of the tubular body, and the outer 
cylindrical surface being exposed to the ambient air, the method 
comprising: 

providing a through-going circumferential slit extending through 
the insulating body from the outer cylindrical surface to the inner 

25 cylindrical surface, 

arranging an elongated and flexible water-transport means of a 
water-transport-allowing material within the circumferential slit en- 
circling the surface of the tubular body and extending from the inner 
cylindrical surface of the annular insulating body to the outer cy- 

30 lindrical surface of the annular insulating body, so as to allow trans- 
fer of condensed water from the surface of the body to the water- 
transport-allowing material of the water-transport means, and 

arranging a water evaporation means of a water-transport-allowing 
material defining an exposed evaporation surface at the outer cylindri- 

35 cal surface of the annular insulating body, so as to establish communi- 
cation between the water-transport means and the water evaporation means 
at the outer cylindrical surface of the annular insulating body, and so 
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as to allow transfer of water from the water- transport means to the 
evaporation means, the exposed evaporation surface being exposed to the 
ambient air for evaporating water to the ambient air. 

The above objects, the above advantages, and the above features to- 

5 gether with numerous other objects, advantages, and features, which will 
be evident from the below detailed description of preferred embodiments 
of the inventions, are, in accordance with a sixth aspect of the present 
invention provided by a method of removing condensed water from a sur- 
face of a tubular body having a surface temperature at or below the dew 

10 point of the ambient air, the surface of the tubular body being insu- 
lated relative to the ambient air by means of a heat-insulating assembly 
defining an annular insulating body circumferentially encircling the 
tubular body, the annular insulating body defining an inner cylindrical 
surface and an outer cylindrical surface, the inner cylindrical surface 

15 being arranged juxtaposed the surface of the tubular body, and the outer 
cylindrical surface being exposed to the ambient air, the method 
comprising: 

providing a through-going circumferential slit extending through 
the insulating body from the outer cylindrical surface to the inner 

20 cylindrical surface so as to divide the annular insulating body into two 
segments having juxtaposed end surface parts, 

applying a layer of a hygroscopic paint to at least one of the end 
surface parts of the segments, the layer constituting a water transport 
means encircling the surface part of the tubular body and extending from 

25 the inner cylindrical surface of the annular insulating body to the 

outer cylindrical surface of the annular insulating body, so as to allow 
transfer of condensed water from the surface of the body to the water- 
transport means, and 

applying a. further layer of a hygroscopic paint to the outer 

30 cylindrical surface of the annular insulating body, the further layer 
constituting a water evaporation means defining an exposed evaporation 
surface at the outer cylindrical surface of the annular insulating body, 
so as to establish communication between the water-transport means and 
the water evaporation means at the outer cylindrical surface of the 

35 annular insulating body, and so as to allow transfer of water from the 
water-transport means to the evaporation means, the exposed evaporation 
surface being exposed to the ambient air for evaporating water to the 
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ambient air. 

The present invention will now be further described with reference 
to the drawing, in which 

5 Figure 1 is a perspective, schematic and sectional view of a pipe 

insulated by means of an annular insulating body provided with a first 
embodiment of a device according to the present invention for removing 
condensed water from the outer surface of the pipe, 

figure 2 is a perspective, schematic and sectional view similar to 

10 the view of figure 1 of a first embodiment of a heat- insulating assembly 
according to the present invention, comprising annular, cylindrical in- 
sulating segments and annular, disc-shaped water-removal elements, 

figure 3 is a perspective, schematic and sectional view similar to 
the view of figure 1 of a second embodiment of the device according to 

15 the present invention for removing condensed water from the outer sur- 
face of the pipe, also shown in figures 1 and 2, 

figure 4 is a schematic and sectional view of a heat-insulating 
layer circumferentially encircling a pipe, the surface of which is 
drained in accordance with the teachings of the present invention, 

20 figure 5 is a vertical and sectional view of a second embodiment of 

the heat-insulating assembly according to the present invention circum- 
ferentially encircling a pipe, the surface of which is drained by means 
of angularly spaced-apart devices according to the present invention 
constituting integral elements of the heat- insulating assembly, 

25 figure 6 is a vertical and sectional view of the first embodiment 

of the device according to the present invention, also shown in figure 
1, 

figures 7a, 7b, 7c and 7d are schematic and sectional views of al- 
ternative embodiments of the device according to the present invention 
30 for removing condensed water, 

figures 8 and 9 are perspective, schematic, and sectional views si- 
milar to the view of fig. 1 illustrating a novel technique of renovating 
an existing heat-insulating assembly for removing condensed water from 
the outer surface of the pipe which is insulated by means of the heat- 
35 insulating assembly, 

figures 10 and 11 are perspective, schematic, and sectional views 
similar to the view of fig, 1 illustrating an alternative technique of 
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renovating an existing heat-insulating assembly for removing condensed 
water from the outer surface of the pipe which is insulated by means of 
the heat- insulating assembly, 

figure 12 is a diagramme illustrating the effect of draining a 
5 heat-insulated pipe in accordance with the teachings of the present in- 
vention by employing a prototype implementation of the device according 
to the present invention for removing condensed water, 

figure 13 is a perspective, schematic and sectional view similar to 
the view of fig. 1 of a pipe insulated by means of an annular insulating 
10 body made from foamed insulating plastics material provided with a first 
embodiment of the device according to the present invention for removing 
condensed water from the outer surface of the pipe, 

figure 14 is a vertical and sectional view similar to the view of 
fig. 6 of the annular insulating body shown in fig. 13 and of the first 
15 embodiment of the device according to the present invention, also shown 
in figs. 1, 6 and 13, 

figure 15 is a perspective, schematic and sectional view similar to 
the view of fig. 2 of a sligtly modified embodiment of the heat- 
insulating assembly according to the present invention as compared to 
20 the first embodiment shown in fig. 2, 

figures 16 and 17 are perspective, schematic and sectional views of 
further embodiments of the heat- insulating assembly according to the 
present invention, each comprising an annular, cylindrical insulating 
segment provided with a layer of a hygroscopic paint, 
25 figures 18 and 19 are perspective, schematic and sectional views 

similar to the view of figures 8 and 9 illustrating the technique of 
applying the embodiments of the heat-insulating assembly according to 
the present invention shown in figures 16 and 17, and 

figures 20, 21 and 22 are perspective, schematic and sectional 
30 views similar to the views of figures 16/17, 18 and 19, respectively, of 
a further embodiment of the heat- insulating assembly according to the 
present invention, comprising annular, cylindrical insulating segments 
and a foil of a water transport allowing material and also illustrating 
the technique of mounting the annular, cylindrical insulating segments. 

35 

In figure 1, a pipe 10 is shown, which pipe constitutes e.g. a 
cooling pipe of a freezing or refrigerator system or of an air-condi- 
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tioning system, or a pipe supplying cold water. The pipe 10 serves the 
purpose of transmitting a fluid, which has a fairly low temperature, 
such as a cooling or freezing fluid or cold water. In order to prevent 
that the fluid transmitted through the pipe 10 is heated, the pipe 10 is 

5 provided with an outer insulating covering designated the reference nu- 
meral 12 in its entirety. The insulating covering 12 comprises basically 
an insulating body 14 constituted by a mineral wool body, such as a 
glass wool, rock wool or slag wool body of an annular configuration 
defining an inner cylindrical surface 16, which is arranged adjacent to 

10 or juxtaposed the outer cylindrical surface of the pipe 10, and further 
an outer cylindrical surface 18, which is provided with a water- 
transport blocking barrier or foil 18, such as an aluminum foil or a 
plastic foil, serving the purpose of reducing the amount of moisture 
penetrating into the insulating body 14 from the ambient air, which 

15 moisture is condensed at the cooled or cold outer surface of the pipe 
10, resulting in the generation of condensed water at the outer surface 
of the pipe 10. 

As is evident from figure 1, the insulating covering 12 is provided 
with a longitudinal cut 20 serving the purpose of allowing the annul arly 

20 configurated insulating covering 12, to be arranged circumferentially 
encircling the pipe 10. For assembling the insulating covering 12 cir- 
cumferentially encircling the pipe 10, an adhesive strip 22 is provided, 
which strip is a water-transport blocking strip or foil, e.g. constitu- 
ted by an aluminum foil or a plastic foil. The adhesive strip 22 is ap- 

25 plied bridging the longitudinal cut 20 of the insulating covering 12 for 
providing a sealed insulating covering 12 circumferentially encircling 
the pipe 10. 

As the water-transport blocking barrier 18 does, however, not pro- 
vide a hermetic. sealing of the outer cylindrical surface of the insula- 

30 ting body 14, and as the adhesive tape or strip 22 may not provide a 
hermetic sealing of the longitudinal cut of the insulating covering 12, 
and as further the water-transport blocking barrier 18 and/or the adhe- 
sive strip 22 may be perforated unintentionally, moisture penetrates 
through the insulating body 14, resulting in the generation of condensed 

35 water at the outer surface of the pipe 10. 

The generation of condensed water at the outer surface of the pipe 
10 may, firstly, result in a reduction of the insulating property of the 
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insulating covering 12, as the condensed water is absorbed by the mate- 
rial of the insulating body 14, increasing the heat transfer properties 
of the insulating body 14 and consequently reducing the insulating pro- 
perty of the insulating covering 12. Secondly, the condensed water. may 
5 further cause corrosion and/or deterioration of the material of the pipe 
10 and of the material of the insulating body 14. 

As a hermetic sealing of the insulating covering 12 is not obtain- 
able for tightly sealing the insulating body 14 relative to the ambient 
air, for preventing the penetration of moisture from the ambient air in- 
10 to the insulating body 14 and further to the outer surface of the pipe 
10, a water-removal device is, in accordance with the teachings of the 
present invention, provided for removing condensed water which is in- 
evitably generated at the outer surface of the pipe 10 from the outer 
surface of the pipe 10 to the outer cylindrical surface 18 of the insu- 
15 lating covering 12, from which outer surface the condensed water is 
caused to evaporate to the ambient air. 

A first embodiment of a water-removal device according to the pre- 
sent invention implemented as a prototype implementation of the water- 
removal device is shown in figure 1, which first embodiment is desig- 
20 nated the reference numeral 30. The first embodiment 30 of the water-re- 
moval device comprises a conduit component 32 of a tubular configuration 
defining a first or inner open end and a second or outer open end. The 
first end of the conduit component 32 is arranged adjacent to the outer 
surface of the pipe 10, whereas the outer end of the conduit 32 is 
25 connected to a flange component 34. Within the inner space defined with- 
in the conduit component 32, a water-transport- all owing material or 
water-absorbent material is arranged, which material further protrudes 
from the first end of the conduit component 32, as is shown in figure 1, 
which protruding material is designated the reference numeral 36. The 
30 material received within the conduit component 32 and constituting a 
filling of the inner space thereof communicates in liquid-transfer rela- 
tionship at the second end of the conduit component 32 with a foil 38 of 
water-transport-allowing material or water-absorbent material. 

As is evident from figure 1, the foil 38 is wrapped around the 
35 outer cylindrical surface of the insulating covering 12 and is at its 
liquid-transfer junction with the water-transport-allowing material, 
which is received within the inner space of the conduit component 32, 
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covered by a covering plate 40. The foil 38 1s consequently sandwiched 
between the outer surface of the flange component 34 and the inner sur- 
face of the covering plate 40. The outermost ends of the foil 38 are 
preferably fixated relative to the outer cylindrical surface of the in- 
5 sulating covering 12 by means of adhesive strips or adhesive glue. Al- 
ternatively, the outermost ends of the foil 38 may constitute flaps, 
which are freely exposed to the ambient air for causing evaporation of 
condensed water transmitted from the outer surface of the pipe 10 
through the material received within the conduit component 32 and pro- 
10 truding from the first or inner end thereof, as designated by the re- 
ference numeral 36, to the foil material 38 through the liquid-transfer 
junction at the second end of the conduit component 32. 

Figure 6 is a vertical and sectional view of the pipe 10, the insu- 
lating covering 12 and the first embodiment 30 of the water-removal de- 
15 vice according to the present invention.. 

From figure 6 it is evident that the material 36 protruding from 
the first end of the conduit component 32 is establishing contact with 
the outer surface of the pipe 10. Figure 6 further illustrates a 
through-going bore 42 of the insulating covering 12, through which bore 
20 42 the conduit component 32 of the first embodiment 30 extends from. the 
outer cylindrical surface 18 of the insulating covering 12 to a position 
adjacent to, yet recessed relative to, the inner cylindrical surface 16 
of the insulating covering 12. 

From figures 1 and 6 it is further evident that the insulating co- 
25 vering 12 does not provide a tight, circumferential sealing round the 
pipe 10, as a small interspace 44 is provided between the inner cylin- 
drical surface 16 of the insulating covering 12 and the outer cylindri- 
cal surface of the pipe 10. 

In figure 3, a perspective, schematic and sectional view similar to 
30 the view of figure 1 is shown, illustrating a second embodiment 50 of 
the water-removal device according to the present invention. 

The second embodiment 50 of the water- removal device is like the 
first embodiment 30 of the water-removal device, shown in figure 1, pro- 
vided with the conduit component 32, which is received within a bore of 
35 the insulating covering 12, such as the bore 42 shown in figure 6. The 
water-transport-allowing material 36 protruding from the first end of 
the conduit component 32 is also shown in figure 3. The second end of 
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the conduit component 32 is, similar to the first embodiment 30 shown in 
figure 1, connected to a flange component 52, which, however, differs 
from the flange component 34 shown in figure 1, in that it is of a 
structure integrally comprising a component similar to the covering 

5 plate 40 and provided with integral wing components 54, which are pro- 
vided with windows 56, in which the foil material 38 is exposed. The 
flange component 52 and the wing components 54 together constitute a 
segment of a annular, cylindrical element defining an arc of the order 
of 240°, as is illustrated by dotted lines in figure 3. This structure 

10 allows the second embodiment 50 to be arranged as a clip-on structure, 
which is maintained in position by means of the wing components 54, 
which encircle approximately 240° of the outer cylindrical surface 18 of 
the insulating covering 12. Consequently, the embodiment 50 is main- 
tained in position by means of the wings 54 and need no additional fixa- 

15 tion, such as additional adhesive foils, adhesive strips or adhesive 
glue. Additional fixation by means of adhesive foils, adhesive strips or 
adhesive glue, may, however, be used if desired. 

In figure 4, a schematic and sectional view, illustrating the 
technique of draining an outer surface of a pipe which is insulated by 

20 means of a heat-insulating assembly circumferentially encircling the 
pipe, is shown. 

According to the teachings of the present invention, the insulating 
covering 12 circumferentially encircling the pipe 10 and comprising the 
insulating body 14 defining the inner cylindrical surface 16 and the 

25 outer cylindrical surface 18, at which the material -diffusion blocking 
barrier or foil 18 is provided, is provided with a plurality of bores 
42, in which water-removal devices constituted by water-removal devices 
implemented by the first embodiment 30 shown in figures 1 and 6 are re- 
ceived. As is evident from figure 4, the water-removal devices are pre- 

30 ferably arranged at the lowermost position of the pipe 10, as, due to 
the gravitational force, any condensed water is caused to be accumulated 
at the lower side surface of the pipe 10. Therefore, a maximum water-re- 
moval effect is obtained provided the water-removal devices implemented 
in accordance with the teachings of the present invention are provided 

35 at the lowermost positions of the insulating covering 12 and extend to 
positions adjacent to the lower side surface of the pipe 10. 

According to a particular aspect of the present invention, the 
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water-removal device Implemented in accordance with the teachings of the 
present invention may be incorporated into the insulating body circumfe- 
rentially encircling the tube to be insulated by means of the insulating 
body, 

5 In figure 2, a heat-insulating assembly according to the present 

invention is shown, in which annular disc-shaped water-removal elements 
constituting water-removal devices are incorporated. The pipe 10 is pro- 
vided with an insulating covering composed of a plurality of annular, 
cylindrical insulating coverings 62, each comprising an insulating body 
10 64 similar to the insulating body 14 shown in figures 1, 3 and 6, each 
of which insulating bodies defines an inner cylindrical surface arranged 
adjacent to or juxtaposed the outer cylindrical surface of the pipe 10 
and an outer cylindrical surface together defining an overall outer cy- 
lindrical surface 68 of the heat-insulating assembly. A solid line 66 
15 defines a line of separation between two adjacent segments 62. 

Two disc-shaped water-removal elements 70 constituted by annular 
discs of water-transport-allowing material are also shown in figure 2. 
The annular disc-shaped water-removal elements define an inner diameter, 
which is substantially equal to, still slightly smaller than the outer 
20 diameter of the pipe 10, and an outer diameter, which is larger than the 
outer diameter of the outer cylindrical surface 68. Consequently, the 
water-removal elements 70 each provides a tight fit around the outer 
cylindrical surface of the pipe 10 establishing a line contact between 
each of the elements 70 and the outer cylindrical surface of the pipe 
25 10. Further, each of the water-removal elements 70 provides a rim part 
protruding outwardly from the outer cylindrical surface 68 and defining 
an evaporation surface, from which condensed water transferred from the 
outer cylindrical surface of the pipe 10 and through the water- 
transport-allowing material of the water-removal element 70 in question 
30 is caused to evaporate, as the outwardly protruding rim segment of the 
water- removal element 70 1n question is exposed to the ambient air. 

The outwardly protruding rim parts of the water-removal elements 
70 may be taped to the outer cylindrical surface 68 of the insulating 
covering by means of a water-transparent tape or perforated tape or 
35 alternatively and preferably by means of a non-water-transparent tape, 
e.g. a perforated tape, which, however, provides uncovered parts of the 
outwardly protruding rim parts which uncovered parts are arranged bend 
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along the outer cylindrical surface 68 of the insulating convering. The 
non-water transparent tape may further serve the purpose of sealing the 
separation between any two adjacent segments 62 of the insulating 
covering for preventing that water to any substantial extent penetrates 

5 into the separation or spacing between the two segments. 

In figure 5, a second or alternative embodiment of the heat-insula- 
ting assembly according to the present invention, comprising integral 
water-removal devices implemented in accordance with the teachings of 
the present invention, is shown. 

10 In figure 5, the pipe 10 is circumferentially encircled by the in- 

sulating covering 12, in which angularly spaced-apart, through-going 
bores 41, 42 and 43 are provided. Within each of the bores 41, 42 and 
43, a water-removal device implemented by the first embodiment 30 of the 
water-removal device according to the present invention, shown in 

15 figures 1 and 6, is received. Contrary to the embodiment shown in figure 
1 or in figure 6, the water-removal devices 30 shown in figure 5 are, 
however, fixated relative to the insulating covering 12, constituting 
integral components of a heat-insulating assembly provided with integral 
water-removal devices. Whereas the embodiment of the heat-insulating 

20 assembly shown in figure 5 is readily adaptable to insulating pipes, 
such as cold-water pipes or pipes through which e.g. a cooling or 
freezing fluid is transferred, the water-removal device constituting a 
separate element as disclosed in figures 1, 3 and 6 and is readily . 
adaptable to new installations or applications as well as renovation 

25 applications, i.e. applications by which an existing Insulating covering 
is to be drained in accordance with the teachings of the present inven- 
tion. 

The first embodiment 30 of the water-removal device according to 
the present invention discussed above with reference to figures I, 3, 4, 

30 5 and 6 may be implemented in accordance with various fixation and 

application techniques. These alternative techniques are illustrated in 
figures 7a, 7b, 7c and 7d. 

In figure 7a, the conduit component of the water-removal device is 
constituted by a cylindrical tubular element 72, which defines a first 

35 open end, from which the material 36 protrudes, and an opposite, second 
open end, at which a flange component 74 is provided, which flange com- 
ponent serves the same purpose as the above-described flange components 
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34 and 52. The flange component 74 supports the foil 38 at an outer 
supporting surface thereof and is provided with an adhesive coating 76 
at the opposite surface of the flange component, which surface is to be 
arranged 1n facial contact with the outer surface of the insulating 
5 covering, in which the water-removal device 30 is to be embedded* 

The water-removal device 30 shown in figure 7b differs from the 
water-removal device shown in figure 7a in that the cylindrical, tubular 
element 72 shown in figure 7b is substituted by a conical, tubular ele- 
ment 78 similar to the conduit component 32 discussed above. The water- 
10 removal device shown in figure 7b is also to be fixated relative to the 
insulating covering, in which the water-removal device is to be received 
and embedded, and provided with the adhesive coating 76. 

In figures 7c, the adhesive coating 76 is omitted, whereas the co- 
nical, tubular element 78 is provided with outwardly protruding bards 80 
15 serving the purpose of fixating the water-removal device 30 as the 

water-removal device 30 is introduced into a bore or aperture of the in- 
sulating covering, in which the water-removal device is to be received. 

The embodiments shown in figures 7a, 7b and 7c of the water-removal 
device according to the present invention are to be introduced into a 
20 previously prepared bore or aperture of the insulating covering, in 
which the water-removal device is to be received. 

In figure 7d, the water-removal device 30 shown in figure 7c is 
further modified by the addition of a perforating pin 82, which extends 
through the innerspace of the conical, tubular element 78 and projects 
25 from the first open end thereof together with the material 36. The per- 
forating pin 82 is provided with a head 84, which is separable from the 
main body of the perforating pin 82 along a weakening line at the first 
open end of the conical, tubular element. The embodiment of the water- 
removal device 30 shown in figure 7d is, consequently, readily applic- 
30 able in connection with an insulating covering. The insulating covering 
need not be prepared for the introduction of the water-removal device, 
as the water-removal device is simply forced into the insulating cover- 
ing as the perforating pin 82 and the head thereof perforate the insula- 
ting covering. As the head of the perforating pin contacts the outer cy- 
35 lindrical surface of the pipe or tube, adjacent to which the water-remo- 
val device is to be arranged, the head is broken from the main body of 
the perforating pin 82 along the above-mentioned weakening line, allow- 



WO 94/05947 



PCT/DK93/00281 



23 

ing the water- removal device to be forced Into its intentional end posi- 
tion, in which the flange component 74 is brought into facial contact 
with the adjacent outer surface of the insulating covering. 

In figures 8 and 9, a novel technique of removing condensed water 

5 from the outer surface of the pipe 10 is disclosed. According to the 
technique disclosed in figures 8 and 9, a rod 90 of a water-transport- 
allowing material, or preferably a capillary suction material is intro- 
duced into a through-going passage 86 extending through the insulating 
body 14 of the insulating covering 12 from the outer cylindrical surface 

10 18 of the insulating covering 12 to the vicinity of the outer surface of 
the pipe 10, The rod 90 is preferably arranged in direct. contact with 
the outer surface of the pipe 10. After the rod 90 has been introduced 
into the through-going passage 86 establishing direct contact with the 
outer surface of the pipe 10, the rod is cut off at the outer cylin- 

15 drical surface 18 of the insulating covering 12, providing a free piece 
of the rod, which piece is shown in fig. 9 and designated the reference 
numeral 88. 

After the rod 90 has been cut off and shortened, providing a 
filling of the through-going passage 86, which filling serves the same 
20 purpose as the filling of the conduit component 32 of the first embodi- 
ment 30 of the device according to the present invention shown in fig. 
1, a foil 92 of water-transport-all owing material is wound round the in- 
sulating covering 12, establishing contact with the rod 90 so as to 
allow transfer of condensed water from the rod 90 to the foil 92 which 
25 serves the purpose as an evaporator body for evaporating the condensed 
water transferred to the foil 92 to the ambient air. The foil 92 is fix- 
ated relative to the insulating covering 92 by means of an adhesive tape 
94. In fig. 9, the foil 92 is arranged defining an overlap, however, the 
foil 92 may constitute a segment covering a part of the outer cylin- 
30 drical surface 18 of the insulating covering 12, exclusively. 

In figures 10 and 11, an alternative technique of removing con- 
densed water from the outer cylindrical surface of the pipe 10 is 
disclosed. In fig. 10, the insulating covering is divided into two seg- 
ments 62 similar to the segments 62 shown in fig. 2, which segments, 
35 however, may be provided by cutting the insulating covering 12 shown 
e.g. in figures 1, 3, 8, and 9 along a radial slit providing a through- 
going slit from the outer cylindrical surface of the insulating covering 
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to the inner cylindrical surface of the insulating covering, which inner 
cylindrical surface is arranged juxtaposed the outer surface of the pipe 
10. After the slit which is designated the reference numeral 66 has been 
provided, a lead or cord of a water-transport-all owing material is 

5 forced into the circumferential and through-going slit 66 providing a 
winding 96 encircling the outer surface of the pipe 10 and an outwardly 
protruding free end 98 of the lead or cord. The lead or cord, comprising 
the winding 96 and the outwardly protruding free end 98, constitutes a 
water transport means similar to the rod 90 shown in figures 8 and 9 and 

10 the filling of the conduit component 30 of the first device 30 shown in 
fig. 1. 

After the lead or cord has been arranged encircling the outer sur- 
face of the pipe 10 providing an outwardly protruding free end of the 
lead or rod, the evaporator foil 92 also shown in figures 8 and 9 is 

15 arranged encircling the outer surface of the insulating body comprising 
the segments 62 and establishing contact with the lead or rod, the free 
end 98 of which projects or protrudes freely from the circumferential 
rim of the foil 92 as shown in fig. 11. The free end 98 of the lead or 
cord may in itself constitute an evaporator for evaporating condensed 

20 water transferred from the outer surface of the pipe 10 through the 
winding 96 to the free end, however, preferably communicates with the 
foil 92 which serves the purpose of providing an enlarged evaporator 
surface as compared to the evaporator surface of the free end 98 of the 
lead or cord. 

25 In figure 12, a diagramme is shown, illustrating the water-removal 

capability of the water-removal technique according to the present in- 
vention. A solid line curve illustrates the amount of water, as ex- 
pressed in gram, which is accumulated within a mineral wool -insulating 
layer arranged circumferentially encircling a pipe, through which cold 

30 water is transferred, and which is provided with an outer aluminum foil 
coating, from the day of applying the insulation to the pipe. A dotted 
line curve similarly illustrates the amount of water accumulated within 
a foamed insulating layer applied to the very same pipe. After 367 days 
of application, a water-removal device constituted by a prototype imple- 

35 mentation of the water-removal device according to the present inven- 
tion, as shown in figures 1 and 6, was introduced into the mineral wool- 
insulating layer, resulting in a reduction of the amount of accumulated 
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water from approximately 72g to approximately 32g after approximately 45 
days. After the water-removal device had been applied, the amount of 
water accumulated within the mineral wool -insulating layer was reduced 
as compared to the amount of water accumulated within the foamed insula- 
5 ting layer. 

In fig. 13, an alternative application of the first embodiment of 
the water-removal device according to the present Invention described 
above with reference to figs. 1, 4, 5, and 6 is illustrated. In fig. 13, 
the pipe 10 is insulated by means of a two-layer foamed insulating 

10 covering 112 defining an outer cylindrical surface 118 and an inner 
cylindrical surface 116 which is arranged adjacent to or juxtaposed to 
the cylindrical surface of the pipe 10. The two-layer foam 2 insulating 
covering 112 comprises an outer insulating foamed layer 114 and an inner 
insulating foamed layer 115 which are separated relative to one another 

15 along a separating surface defining a line of separation 113 shown in 
fig. 13. The two-layer foamed insulating covering 112 may further be 
provided with an outer protective and water-transport blocking barrier 
or foil provided at the outer cylindrical surface 118 and an inner 
water-transport blocking barrier or foil provided at the inner 

20 cylindrical surface 116. Basically, the two-layer foamed insulating 
covering 112 serves the same purpose as the insulating covering 12 
discussed above with reference to fig. 1. Similar to the insulating 
covering 12 described above, the two-layer foamed insulating covering 
112 is provided with a longitudinal cut 120 allowing the two-layer 

25 foamed insulating covering 112 to be arranged circumferentially 
encircling the pipe 10. Instead of the adhesive strip 22 of the 
insulating covering 12 discussed above, the two-layer foamed insulating 
covering 112 is provided with two locking components 122 and 124 which 
are locked together in a seal 126 of a zipper-like configuration. 

30 Alternatively, burr-like sealing strips or adhesive sealing strips may 
be provided for assembling the two-layer foamed insulating covering 112 
circumferentially encircling the pipe 10. 

In Fig. 14, a vertical sectional view thru the two-layer foamed 
insulating covering 112 and pipe 10 is shown further disclosing the 

35 interspace 44 also discussed above with reference to fig. 6 which 

interspace is defined between the inner cylindrical surface 116 of the 
two-layer foamed insulating covering 112 and the outer cylindrical 
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surface of the pipe 10. The first embodiment of the water-removal device 
30 according to the present invention is as Is evident from figs. 13 and 
14 arranged in a through-going bore or aperture 119 of the two-layer 
foamed insulating covering 112 and arranged so as to provide water- 

5 transport communication through the material 36 establishing contact 
with the outer cylindrical surface of the pipe 10 to the water-evapora- 
tion foil 38 of the device 30. It is to be realized that the above 
described two-layer foamed insulating covering 112 may be substituted by 
a single layer foamed insulating covering which may further constitute 

10 an integral body which is not provided with any inner or outer protec- 
tive and water-transport blocking barriers. The foamed insulating 
covering being a single layer, a two- layer or a multilayer structure may 
comprise closed cells or open cells. Furthermore, the above-described 
two-layer foamed Insulating covering 112 may at the interspace between 

15 the two foamed layers 114 and 115 be provided with a water-transport 
blocking barrier or foil. 

It is believed that a difference exists between the insulating 
covering 12 made from mineral wool and the insulating covering 112 made 
from foamed material as moisture penetrating thru the insulating 

20 covering and condensed at the outer cylindrical surface of the pipe, is 
mainly accumulated at the outer cylindrical surface of the pipe provided 
the insulating covering is made from mineral wool whereas moisture is 
condensed within the foamed material irrespective of whether or not the 
foamed material comprise closed cells or open cells of foamed material. 

25 Although this minor difference exists between mineral wool insulating 
coverings and foamed insulating coverings, the water-removal concept 
according to the present invention implemented e.g. by means of the 
prototype implementation of the device 30 discussed above, renders it 
possible to eliminate or drain condensed water from the outer surface of 
30 the pipe provided the insulating covering is made from mineral wool and 
from the outer surface of the pipe and also from an inner layer of the 
insulating covering provided the insulating covering is made from foamed 
material . 

In Fig. 15, a slightly modified embodiment of the heat-insulating 
35 assembly according to the present invention described above with 

reference to Fig. 2 is shown. The embodiment shown in Fig. 15 differs 
from the embodiment shown in Fig. 2 in that the disc-shaped water 
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removal elements 70 each defines an inner diameter which is somewhat 
smaller than the outer diameter of the pipe 10. Consequently, the water 
removal elements 70 each defines a turned end part 71 which is arranged 
in facial contact with the outer cylindrical surface of the pipe 10. By 

5 the provision of the turned end parts 71, a tight fit of the elements 70 
around the pipe 10 is established. 

In Fig. 16 a further embodiment of the heat-insulating assembly 
according to the present invention is shown designated the reference 
numeral 130 in its entirety. The embodiment shown in Fig. 16 constitutes 

10 a segment of an annular, cylidrical insulating covering to be arranged 
circumferentially encirling a pipe as will be described in greater 
details below with reference to Figs. 18 and 19. The embodiment 130 
comprises an annular, cylindrical segment of an insulating body 132 
defining an inner cylindrical surface 134 to be arranged adjacent to or 

15 juxtaposed the cylindrical surface of the above-mentioned pipe and 

defining an outer cylindrical surface 136. The outer cylindrical surface 
is covered by a water-barrier foil. The insulating body 132 defines an 
annular end surface which is covered by a layer 138 of a hygroscopic 
paint which constitutes a means for transport of water from the outer 

20 cylindrical surface or the pipe on which the segment 130 is arranged in 
accordance with the teachings of the present invention. At the outer 
cylindrical surface 136, a further layer 140 of the hygroscopic paint is 
applied for providing a means for evaporation of water transferred to 
the layer 140 through the layer 138. The layer 138 provides a line 

25 contact with a part of the outer cylindrical surface of the pipe on 
which the segment 130 is arranged. 

In Fig. 17, a slightly modified embodiment as compared to the 
embodiment described above with reference to Fig. 16 of the heat- 
insulating assembly is shown designated the reference numeral 130' in 

30 its entirety. The embodiment 130' differs from the above described 

embodiment 130 in that an additional layer 142 of the hygroscopic paint 
is applied at the inner cylindrical surface 134 of the insulating body 
132. The additional layer 142 is provided for establishing a surface 
contact with the outer cylindrical surface of the above-mentioned pipe 

35 on which the segment 130' is arranged. 

The layers 138 and 140 and optionally the additional layer 142 are 
preferably applied in a single paint application step by spraying or 
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transferring the hygroscopic paint to the insulating body 132 by means 
of an applicator of any appropriate structure. Provided all three layers 
138, 140 and 142 of the hygroscopic paint are provided, the layers 138, 
140 and 142 may simply be provided by partly immersing one end of the 

5 insulating body 132 into the hygroscopic paint from which the layers 
138, 140 and 142 are provided. 

In Fig. 18 the segment 130 is arranged encircling the above- 
described tube 10 together with an additional segment 230 which may be 
of a structure identical to the structure of the segment 130, The 

10 segment 230 defines an ounter cylindrical surface 236 which corresponds 
to the outer cylindrical surface 156 of the segment 130 and which is 
provided with a layer 240 of the hygroscopic paint similar to the layer 
140 of the layer 130. The segments 130 and 230 are preferably arranged 
closely adjacent one another in order to eliminate that a gap is 

15 established between the annular end surfaces of the segments 130 and 
230. 

In Fig. 19 a junction between the segments 130 and 230 is sealed by 
means of a tape constituting a vapor-barrier foil which is provided with 
partly exposing the layer 240 of the hygroscopic paint of the segment. 

20 As is evident from Fig. 19, the tape 144 is a tape composed of two parts 
one of which is provided with perforations arranged partly exposing the 
layer 240 of the hygroscopic paint and one of which is arranged sealing 
the junction between the segments 130 and 230 preventing that vapor or 
liquid may permeate into the space inevitably provided between the 

25 annular end surfaces of the segments 130 and 230 which end surfaces are 
arranged juxtaposed one another. 

The embodiments 130 and 130' may be modified in that the outer 
vapor-barrier foil 136 may also be applied to the annular end surfaces 
of the insulating body 132 providing a vapor-barrier closure of the 

30 annular end surfaces. In Fig. 16 and 17, only one of the annular end 
surfaces of the annular cylindrical insulating bodies is provided with a 
layer of the hygroscopic paint communicating with the outer and 
optionally the inner layers of the hygroscopic paint. Alternatively, the 
hygroscopic paint or any other water-transport-allowing material may be 

35 applied at both end surfaces of the insulating body of the heat- 
insulating assembly. 

In Fig. 20, a further embodiment of the heat-insulating assembly 
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according to the present invention is shown, designated the reference 
numeral 150 in its entirety. The embodiment 150 constitutes a segment 
similar to the segments 130 and 130' described above with reference to 
Figs. 16 and 17, however, differing from the above described embodiments 

5 130 and 130' in that the annular end surfaces of the annular cylindrical 
insulating body of the embodiment is covered by a vapor-barrier foil 152 
which is integrally connected to an outer circumferential encircling 
vapor-barrier foil similar to the foil 136 and designated the reference 
numeral 156. The annular cylindrical insulating body defines an outer 

10 cylindrical surface and an inner cylindrical surface 154. At one of the 
annular end surfaces of the segment 150, a water-transport-al lowing foil 
158 is applied, which foil is integrally connected to a foil layer 160 
provided at the outer cylindrical surface 156 of the segment 150. 

In Fig. 21, the segment 150 is arranged on the pipe 10 described 

15 above along with a further segment 250 which may be of a structure iden- 
tical to the structure of the segment 150 and defines an outer cylindri- 
cal surface 256 similar to the surface 156 of the segment 150. A foil 
260 of the segment 260 constitutes an evaporator similar to the foil 160 
of the segment 150. 

20 The segments 150 and 250 are, like the above described segments 130 

and 230, as shown in Fig. 19 preferably provided with a sealing consti- 
tuted by the above described tape 144 provided with the perforations 146 
which are arranged partly exposing the foil 260 in order to allow that 
water may evaporate from the evaporator 260. 

25 

EXAMPLE 1 

A prototype implementation of the water-removal device according to 
30 the present invention as shown in figures 1 and 6 was made from the 
following components: The conduit component 32 was constituted by a tu- 
bular segment of a PVC tube of a length of 18 mm having an outer diame- 
ter of 12 mm and an inner diameter of 8 mm. The flange component 34 was 
cast from PVC of a thickness of approximately 2 mm and measured 30 mm x 
35 30 mm. The water-transport-allowing material received within the conduit 
component 32 was constituted by approximately 1 g of the viscose-based 
non-woven material. The foil 38 was made from the same water-transport- 
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allowing material as the conduit component 32 of an amount of approxi- 
mately 1-2 g and measuring 30 mm x 100 ram. 



5 EXAMPLE 2 

In the above described embodiments and in accordance with the above 
described techniques, the water-transport-all owing material which is 
preferably a capillary suction material may be provided from any materi- 

10 al fulfilling the purpose as discussed above and may e.g. comprise cel- 
lulose fibers, non-woven or woven glass or polymer-based non-woven ma- 
terials such as polypropylene felt materials or any other similar or 
equivalent material. However, the water-transport-all owing material is 
preferably a material allowing a transport of water through the material 

15 without accumulating an extreme amount of water within the material. 



EXAMPLE 3 

20 The hygroscopic paint may be manufactured from the following 

components: 

binder 5-10% 
clay 30-50% 
25 water 40-55% 

The binder may be constituted by a polyvinyl acetate, a polyester 
dispersion or a water dispersion of natural rubber. For adjustment of 
the content of solid material and obtaining tixotropic characteristics, 

30 additional components of preferably less than 2%, at the most 5% of the 
paint may be included. All percentages by weight. The clay of the paint 
constitutes a capillary suction material, and the particle size of clay 
is 50% < 1/i. Fungicides may additionally be included in the paint. The 
height of rise of water may amount to 0-500 mm, such as 50-250 mm. The 

35 paint is preferably applied as the layers 138, 140, and 142 as shown in 
Figs. 16-19, in an amount of 50-1000 g/m 2 , preferably 100-500 g/m 2 . 

Although the present invention has been described with refe- 
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rence to specific, at present preferred embodiments of alternative devi- 
ces and techniques of removing condensed water from the outer surface of 
a body, such as a pipe, the surface temperature of which is at or below 
the dew point of the ambient air, numerous modifications and alternative 

5 embodiments are obvious to a person having ordinary skill in the art. 
The above detailed description is consequently by no means to be con- 
strued limiting the scope of the present invention as defined in the ap- 
pending claims. Furthermore, the above embodiments and techniques are 
readily combinable in numerous alternatives. It is to be realized that 

10 in the above description of preferred and advantageous embodiments of 
the devices and techniques of removing condensed water from the outer 
surface of a body implemented by a pipe, the inner surface of the heat 
insulating covering is illustrated as an insulating covering arranged a 
small distance from the outer periphery of the pipe. Alternatively or 

15 preferably, the heat insulating covering is arranged in closer contact 
with the outer surface of the pipe so as to eliminate any space between 
the inner cylindrical surface of the heat insulating covering and the 
outer cylindrical surface of the pipe and further reduce the transport 
of water along the outer cylindrical surface of the pipe. 
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PATENT CLAIMS 

1. A device for removing condensed water from a surface of a body ha- 
ving a surface temperature at or below the dew point of the ambient 
5 air, said surface being insulated relative to the ambient air by means 
of a heat-insulating assembly defining an outer surface and an assembly 
thickness, said device comprising: 

a conduit means of a tubular configuration and defining an inner 
through-going passage, said conduit means having a length substantially 
10 equal to said assembly thickness, and said conduit means defining oppo- 
site first and second open ends, 

a plug means of a water-transport-al lowing material, said plug 
means being received within said conduit means and constituting a fill- 
ing of said inner through-going passage, said water-transport-allowing 
15 material being exposed at said first open end of said conduit means, 
a water evaporation means of a water-transport- all owing material, 
said evaporation means defining an exposed evaporation surface and being 
arranged at said second open end of said conduit means, and said evapo- 
ration means communicating with said plug means at said second open end 
20 of said conduit means so as to allow transfer of water from said plug 
means to said evaporation means, and 

a fastening means for fastening said conduit means relative to said 
insulating assembly in a position in which said conduit means extends 
through a through-going aperture of said insulating assembly, so as to 
25 position said first open end of said conduit means adjacent to said sur- 
face of said body, and so as to allow transfer of condensed water from 
said surface of said body to said water-transport-al lowing material of 
said plug means being exposed at said first open end of said conduit 
means, and in which position said exposed evaporation surface of said 
30 evaporation means is positioned at said outer surface of said heat-insu- 
lating assembly and is exposed to the ambient air. 

2. The device according to Claim 1, said water-transport-al lowing ma- 
terial of said plug means being a capillary suction material. 

35 

3. The device according to any of the Claims 1 or 2, said water-trans- 
port-allowing material of said water evaporation means being a capillary 
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suction material. 

4. The device according to any of the Claims 1-3, said water-trans- 
port-allowing material of said plug means protruding from said first 

5 open end of said conduit means. 

5. The device according to any of the Claims 1-4, said conduit means 
comprising a flange means at said second open end thereof, said flange 
means defining a support surface for supporting said evaporation means. 

10 

6. The device according to Claim 5, said support surface being pro- 
vided with an adhesive layer for adhering said evaporation means to said 
support surface of said flange means. 

15 7. The device according to any of the Claims 5 or 6, said flange means 
defining a contact surface for establishing facial contact with said 
outer surface of said insulating assembly. 

8. The device according to Claim 7, said contact surface being pro- 
20 vided with an adhesive layer for adhering said contact surface to said 

outer surface of said insulating assembly, said fastening means being 
constituted by said adhesive layer of said contact surface. 

9. The device according to any of the Claims 5-8, said flange means 
25 being of a curved configuration. 

10. The device according to Claim 9, said flange means constituting a 
cylindrical segment. 

30 11. The device according to Claim 10, said cylindrical segment defining 
an arch of the order of 40°-240*, such as an arch of the order of 40°- 
60° or of the order of 180°-240°, preferably approximately 60° or ap- 
proximately 200°-220°. 

35 12. The device according to any of the Claims 1-7, said conduit means 
defining an outer conduit surface, said outer conduit surface being pro- 
vided with outwardly protruding bards, said fastening means being con- 
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stituted by said outwardly protruding bards. 

13. The device according to any of the Claims 1-12, further comprising 
an adhesive strip for adhering to a part of said evaporation means and 

5 for adhering to said outer surface of said insulating assembly, said 
fastening means being constituted by said adhesive strip, 

14. A heat-insulating assembly for insulating a surface of a body rela- 
tive to the ambient air, said surface of said body having a surface tem- 

10 perature at or below the dew point of the ambient air, comprising: 

a heat-insulating layer defining an outer surface and an assembly 
thickness, and 

a device for removing condensed water from said surface of said bo- 
dy, comprising: 

15 a conduit means of a tubular configuration and defining an in- 

ner through-going passage, said conduit means having a length substan- 
tially equal to said assembly thickness, and said conduit means defining 
opposite first and second open ends, 

a plug means of a water-transport-all owing material, said plug 
20 means being received within said conduit means and constituting a fill- 
ing of said inner through-going passage, said water-transport-allowing 
material being exposed at said first open end of said conduit means, 

a water evaporation means of a water-transport-allowing mate- 
rial, said evaporation means defining an exposed evaporation surface and 
25 being arranged at said second open end of said conduit means, and said 
evaporation means communicating with said plug means at said second open 
end of said conduit means so as to allow transfer of water from said 
plug means to said evaporation means, and 

said conduit means being received within a through-going aper- 
30 ture of said heat-insulating layer and fastened relative thereto in a 
position in which said first open end of said conduit means is posi- 
tioned adjacent to said surface of said body, so as to allow transfer of 
condensed water from said surface of said body to said water-transport- 
allowing material of said plug means being exposed at said first open 
35 end of said conduit means, and in which position said exposed evapora- 
tion surface of said evaporation means is positioned at said outer sur- 
face of said heat-insulating layer and is exposed to the ambient air. 
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15. The heat-insulating assembly according to Claim 14, said water- 
transport-all owing material of said plug means being a capillary suction 
material . 

5 

16. The heat-insulating assembly according to any of the Claims 14 or 
15, said water-transport-allowing material of said water evaporation 
means being a capillary suction material. 

10 17. The heat-insulating assembly according to any of the Claims 14-16, 
further comprising a vapor barrier layer arranged at said outer surface 
of said heat-insulating layer. 

18. The heat-insulating assembly according to any of the Claims 14-17, 
15 said water-transport-all owing material of said plug means protruding 

from said first open end of said conduit means. 

19. The heat-insulating assembly according to any of the Claims 14-18, 
said conduit means comprising a flange means at said second open end 

20 thereof, said flange means defining a support surface for supporting 
said evaporation means. 

20. The heat-insulating assembly according to Claim 19, said support 
surface being provided with an adhesive layer for adhering said evapora- 

25 tion means to said support surface of said flange means. 

21. The heat-insulating assembly according to any of the Claims 19 or 
20, said flange means being of a curved configuration. 

30 22. The heat- insulating assembly according to Claim 21, said flange 
means constituting a cylindrical segment. 

23. The heat-insulating assembly according to Claim 22, said circular, 
cylindrical segment defining an arch of the order of 40 9 -60\ preferably 
35 approximately 60 p . 



24. The heat-insulating assembly according to any of the Claims 14-23, 
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said heat-insulating assembly comprising a plurality of devices for re- 
moving condensed water from said surface of said body. 

25, The heat-insulating assembly according to Claim 24, said heat-insu- 
5 lating layer defining an annular insulating body circumferential^ en- 
circling said body being a tubular body, said annular insulating body 
defining an inner cylindrical surface and an outer cylindrical surface, 
said inner cylindrical surface being arranged juxtaposed said surface of 
said tubular body, said plurality of devices comprising sets of devices 
10 being arranged circumferentially spaced apart at said outer cylindrical 
surface of said annular insulating body, and said sets being spaced 
apart longitudinally along said outer cylindrical surface of said annu- 
lar insulating body, 

15 26. A heat-insulating assembly for insulating a surface of a tubular 
body relative to the ambient air, said surface of said tubular body ha- 
ving a surface temperature at or below the dew point of the ambient air, 
comprising: 

a heat-insulating layer defining an annular insulating body circum- 

20 ferentially encircling said tubular body, said annular insulating body 
defining an inner cylindrical surface and an outer cylindrical surface, 
said inner cylindrical surface being arranged juxtaposed said surface of 
said tubular body, 

a water-removal means of a water-transport-all owing material, said 

25 water-removal means being embedded within a through-going passage of 
said annular insulating body and being exposed at said inner cylindrical 
surface of said annular insulating body so as to allow transfer of con- 
densed water from said surface of said tubular body to said water-trans- 
port-allowing material of said water-removal means, and 

30 a water evaporation means of a water-transport-allowing material, 

said evaporation means defining an exposed evaporation surface and being 
arranged at said outer cylindrical surface of said annular insulating 
body and communicating with said water-removal means so as to allow 
transfer of water from said water-removal means to said evaporation 

35 means, said exposed evaporation surface of said evaporation means being 
exposed to the ambient air. 
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27. The heat-insulating assembly according to Claim 26, said water- 
transport-allowing material of said water-removal means being a capilla- 
ry suction material. 

5 28. The heat-insulating assembly according to any of the Claims 26 or 
27, said water-transport-allowing material of said water evaporation 
means being a capillary suction material. 

29. The heat-insulating assembly according to any of the Claims 26-28, 
10 further comprising a vapor barrier layer arranged at said outer cylin- 
drical surface of said annular insulating body. 

30. The heat-insulating assembly according to any of the Claims 26-29, 
said water-transport-allowing material of said water-removal means pro- 

15 truding from said inner cylindrical surface of said annular insulating 
body. 

31. The heat-insulating assembly according to any of the Claims 26-30, 
said water-removal means being constituted by an annular disc of said 

20 water-transport-allowing material, said annular disc being embedded be- 
tween two cylindrical segments of said annular insulating body, said cy- 
lindrical segments together defining said through-going passage. 

32. The heat-insulating assembly according to Claim 31, said evapora- 
25 tion means being constituted by an annular segment of said annular disc- 
shaped water-removal means protruding from said outer cylindrical sur- 
face of said annular insulating body. 

33. The heat-insulating assembly according to any of the Claims 26-30, 
30 said water-removal means being constituted by a cord of said water- 
transport-allowing material , said cord being arranged circumferentially 
encircling said tubular body and being embedded between two cylindrical 
segments of said annular insulating body, said cylindrical segments to- 
gether defining said through-going passage. 

35 

34. The heat-insulating assembly according to Claim 33, said evapora- 
tion means being constituted by a foil of said water-transport-allowing 
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material, said foil being arranged circumferentially encircling said 
outer cylindrical surface of said annular insulating body. 

35. The heat- insulating assembly according to any of the Claims 26-30, 
5 said water-removal means being constituted by a layer of a hygroscopic 

paint applied to an annular end surface part of a cylindrical segment of 
said annular insulating body, said annular end surface part of said 
cylindrical segment together with an annular end surface part of an 
adjacent cylindrical segment of said annular insulating body defining 
10 said through-going passage. 

36. The heat-insulating assembly according to Claim 35, said evapora- 
tion means being constituted by a further layer of said hygroscopic 
paint applied to said outer cylindrical surface part of said annular in- 

15 sulating body. 

37. The heat-insulating assembly according to Claim 36, said layer of 
said hygroscopic paint applied to said annular end surface part of said 
cylindrical segment and said further layer of said hygroscopic paint 

20 constituting an integral layer of said hygroscopic paint. 

38. The heat-insulating assembly according to any of the Claims 26-37, 
further comprising a perforated foil of a vapor barrier material applied 
to said water evaporation means and exposing said water evaporation 

25 means through perforations of said perforated foil. 

39. A method of removing condensed water from a surface of a body ha- 
ving a surface temperature at or below the dew point of the ambient air, 
said surface being insulated relative to the ambient air by means of a 

30 heat- insulating assembly defining an inner surface arranged juxtaposed 
said surface of said body and an outer surface exposed to the ambient 
air, said method comprising: 

providing a through-going passage extending through said heat-insu- 
lating assembly defining first and second open ends at said inner and 
35 outer surfaces, respectively, of said heat-insulating assembly, 

arranging a plug means of a water- transport-al lowing material with- 
in said through-going passage constituting a filling thereof, said wa- 
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ter-transport-al lowing material being exposed at said first open end of 
said through-going passage, so as to allow transfer of condensed water 
from said surface of said body to said water-transport-allowing material 
of said plug means, and 

5 arranging a water evaporation means of a water-transport-allowing 

material defining an exposed evaporation surface at said second open end 
of said through-going passage, so as to establish communication between 
said plug means and said evaporation means at said second open end of 
said through-going passage, and so as to allow transfer of water from 

10 said plug means to said evaporation means, said exposed evaporation sur- 
face of said water evaporation means being exposed to the ambient air 
for evaporating water to the ambient air. 

40. The method of Claim 39, said water-transport-allowing material of 
15 said plug means being a capillary suction material. 

41. The method according to any of the Claims 39 or 40, said water- 
transport-allowing material of said water evaporation means being a ca- 
pillary suction material. 

20 

42. The method according to any of the Claims 39-41, said water-trans- 
port-allowing material of said plug means being arranged protruding from 
said first open end of said through-going passage of said heat-insula- 
ting assembly, so as to establish surface contact with said surface of 

25 said body. 

43. A method of removing condensed water from a surface of a tubular 
body having a surface temperature at or below the dew point of the ambi- 
ent air, the surface of the tubular body being insulated relative to the 

30 ambient air by means of a heat-insulating assembly defining an annular 
insulating body circumferentially encircling the tubular body, the 
annular insulating body defining an inner cylindrical surface and an 
outer cylindrical surface, the inner cylindrical surface being arranged 
juxtaposed the surface of the tubular body, and the outer cylindrical 

35 surface being exposed to the ambient air, the method comprising: 

providing a through-going circumferential slit extending through 
the insulating body from the outer cylindrical surface to the inner 
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cylindrical surface, 

arranging an elongated and flexible water-transport means of a 
water- transport-all owing material within the circumferential slit en- 
circling the surface of the tubular body and extending from the inner 

5 cylindrical surface of the annular insulating body to the outer cy- 
lindrical surface of the annular insulating body, so as to allow trans- 
fer of condensed water from the surface of the body to the water- 
transport-all owing material of the water-transport means, and 

arranging a water evaporation means of a water-transport-all owing 

10 material defining an exposed evaporation surface at the outer cylindri- 
cal surface of the annular insulating body, so as to establish communi- 
cation between the water-transport means and the water evaporation means 
at the outer cylindrical surface of the annular insulating body, and so 
as to allow transfer of water from the water- transport means to the 

15 evaporation means, the exposed evaporation surface being exposed to the 
ambient air for evaporating water to the ambient air, 

44. The method according to Claim 43, said further layer being applied 
to one of said segments or both segments of said annular insulating 

20 body. 

45. The method according to any of the Claims 43-44, said layer of said 
hygroscopic paint and said further layer of said hygroscopic paint being 
constituted by a single integral layer. 

25 

46. The method according to any of the Claims 43-45, a perforated vapor 
barrier foil further being arranged covering said further layer an 
exposing said water evaporation means through perforations of said 
perforated foil . 

30 

47. A method of removing condensed water from a surface of a tubular 
body having a surface temperature at or below the dew point of the ambi- 
ent air, said surface of said tubular body being insulated relative to 
the ambient air by means of a heat-insulating assembly defining an annu- 

35 lar insulating body circumferentially encircling said tubular body, said 
annular insulating body defining an inner cylindrical surface and an 
outer cylindrical surface, said inner cylindrical surface being arranged 
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juxtaposed said surface of said tubular body, and said outer cylindrical 
surface being exposed to the ambient air, said method comprising: 

providing a through-going circumferential slit extending through 
said insulating body from said outer cylindrical surface to said inner 

5 cylindrical surface, so as to divide said annular insulating body into 
two segments having juxtaposed end surface parts, 

applying a layer of a hygroscopic paint to at least one of said end 
surface parts of said segments, said layer constituting a water- 
transport means encircling said surface of said tubular body and 

10 extending from said inner cylindrical surface of said annular insulating 
body to said outer cylindrical surface of said annular insulating body, 
so as to allow transfer of condensed water from said surface of said 
body to said water- transport means, and 

applying a further layer of a hygroscopic paint to said outer 

15 cylindrical surface of said annular insulating body, said further layer 
constituting a water evaporation means defining an exposed evaporation 
surface at said outer cylindrical surface of said annular insulating 
body, so as to establish communication between said water-transport 
means and said water evaporation means at said outer cylindrical surface 

20 of said annular insulating body, and so as to allow transfer of water 
from said water-transport means to said evaporation means, said exposed 
evaporation surface being exposed to the ambient air for evaporating 
water to the ambient air. 
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